Two-dimensional polyacrylamide gel electrophoresis of membrane proteins from flow cytometrically sorted ram sperm.
Membrane proteins orchestrate key events required for participation of sperm in fertilisation. These proteins may be removed or altered due to the mechanical and dilution stressors associated with sex-sorting of sperm. Ram sperm were incubated with Hoechst 33342 and flow-sorted. Sex-selected (viable, orientated) and waste (separated into non-viable or non-orientated) sperm populations were collected, or sperm were not sorted. Sperm membrane proteins were extracted and characterised by one- and two-dimensional PAGE. Densiometric analysis of protein bands separated by one-dimensional PAGE showed proteins of 30 and 28 kDa as doublet bands on non-sorted sperm, and single bands on sex-sorted sperm, and the proportion of a 14 kDa protein was 3-fold higher in non-sorted compared to sorted sperm. Proteins in the 14 kDa band were identified by mass spectroscopy as a bovine Fibronectin type-2 protein (Fn-2), cytochrome oxidase 5a (Cox5a) and a sperm membrane associated protein (SLLP1). The abundance of these proteins in the two-dimensional gels was lowest in the sorted sperm population identified as viable during sorting (orientated and non-orientated sperm) and highest in the non-viable sperm population (P < 0.001). We concluded that the membrane protein profile was different for sex-sorted compared with non-sorted sperm, due to the selection of plasma membrane-intact cells in the flow-sorted population. This provided further evidence that sex-sorting selected a homogenous population of sperm with superior function to non-sorted sperm. Furthermore, this was apparently the first time sperm membrane acrosome associated protein was reported in ram sperm, and it was demonstrated that seminal plasma proteins remained on the sperm membrane after sex-sorting.